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. Synthesis of Dibromoterfluorene (DBTF) .
Dibromoterfluorene (DBTF) was synthesized as outlined in Figure S1 . Compound 2, 3, 5 and 6 were prepared by the methods described in literature [1] . Instead of sublimation, silica-gel column chromatography was employed by us for purification of compounds 3 and 6.
Dibromoterfluorene (DBTF) . To a mixture of terfluorene 6 (162 mg, 0.28 mmol) and AlCl 3 (9 mg, 0.07 mmol) in CH 2 Cl 2 (3 mL) in the dark, was added a 1 M solution of Br 2 in CH 2 Cl 2 (0.56 mL) at once. The reaction mixture was stirred in the dark at rt for 2 h. The reaction mixture was diluted with CH 2 Cl 2 (10 mL) washed with sat. NaHSO 3 (15 mL), water (15 mL), brine (15 mL) and dried over anhydrous MgSO 4 . The solvent was removed under reduced pressure and the residue was washed with hexane (3 × 10 mL) and then purified by column chromatography (10% CH 2 Cl 2 in hexane) to yield the desired product 7 (100 mg, 49%) as an off-white solid. 1 H-NMR (400 MHz, CDCl 3 ): δ (ppm) = 7. 78-7.76 (d, 2H), 7.72-7.70 (d, 2H), 7.64 -7.51 (m, 12H), 7.43-7.41 (dd, 2H) , 1.49 (s, 12H), 1.48 (s, 6H); 13 C-NMR (400 MHz, CDCl 3 ): δ (ppm) = 155. 6, 154.3, 140.9, 140.3, 137.8, 137.6, 137.0, 129.8, 126.2, 126.1, 125.8, [1] M. E. Thompson, M. Sudhakar, P. Djurovich, T. Hogen-Esch, J. Am. Chem. Soc. 125, 7796 (2003) . 121.1, 120.0, 46.9, 46.8, 27.0, 26.8 
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Experimental
Experiments were done under ultrahigh vacuum conditions (base pressure of 10 -10 mbar) with a homebuilt STM [2] , running at about 10 K. The Au(111) sample has been cleaned before molecule deposition by Ne ion sputtering (E = 1.5 keV) and subsequent annealing at 800 K.
The temperature of the molecule evaporator, a Knudsen cell, was controlled by a thermocouple. DBTF molecules (about 1/10 of a monolayer) were evaporated at a Knudsen cell temperature of about 500 K onto the Au(111) sample held at about 320 K. All STM images were taken in the constant-current mode using a bias voltage of 1 V (applied to the sample while the STM tip is grounded), and tunneling currents of 0.1 nA to 0.3 nA.
Calculations
To calculate the low voltage conductance G(z) of the tip-molecular wire-surface tunnel junction conductance, the full electronic scattering matrix of this junction was calculated minimizing the full junction mechanical energy for each z value and using the corresponding optimized molecular chain conformation in ESQC. With the multi-channel scattering matrix, the electronic transmission through the junction was calculated and then G(z). In the junction, the molecular chain conformation was optimized using our new ASED+ code, compatible with the semi-empirical parameters used in ESQC [3] .
Picking up one end of a polyfluorene chain
The most successful way to lift part of a chain off the surface was found to be the following:
for the manipulation the tip is positioned above the point of the molecule that is to be contacted. Then the feedback loop is turned off and the tip is lowered towards the molecule, until the tip-sample distance is reduced to approximately 1 Å. The tip is held at this position for several seconds with a small bias voltage of 100 mV. Subsequently, the tip is retracted and, in case the molecule was successfully attached, pulls the end of the chain off the surface.
[2] G. Meyer, Rev. Sci. Instrum. 67, 2960 (1996 .
[3] F. Ample, C. Joachim, Surf. Sci. 600, 3243 (2006) .
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The success of a particular attempt is judged by two criteria: (i) the molecule in question was moved (observed in the subsequent image), while all the surrounding ones stayed in place and (ii) the current signal differs considerably from normal tunneling through the vacuum gap (both criteria are met in Fig.2 of the paper).
Interestingly, the precise lateral position of the vertically approached tip with respect to the chain plays an important role. Different locations of the tip result in different probabilities to successfully pick up the chain. Because the end parts of a chain are more promising than any central unit (pulling the central part would require the lifting of two ends of a chain instead of one), different parts of the final triple of lobes were tried as targets in Fig.S2 . It turns out that a tip approach at the chain apex clearly results in the highest success rate of more than 40% and thus most of the experiments were conducted in this way. However, it is also possible to lift the chains off the surface using other positions (2 to 5). Note that it seems to be irrelevant whether the tip is approached on an intensity maximum (locations 2, 4 and 5 in Fig.S2 ) or a minimum (location 3), i.e. on a methyl group or between neighbouring methyl groups. 
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Controlled dissociation of Br atoms from DBTF
For evaporator temperatures up to 520 K, the DBTF molecules appeared intact on the surface, thus they showed no sign of having their Br-C bonds dissociated (contrary to our recent study with porphyrin molecules [4] ). According to this missing activation, no networks were observed prior to heating the sample and the molecules could be easily separated by means of lateral manipulation. In images of single intact molecules, two smaller protrusions, assigned to the Br atoms (in agreement with calculations), appear at each end of the molecular board (as shown in Figure S3a ). These Br substituents can be split off the periphery of the molecules by dissociating the Br-C bond with the STM tip [5] . To that end, the STM tip is positioned above the Br moiety (as indicated by the white dot in Figure S3a ) and a voltage pulse between 2 and 2.5 V is applied for several seconds. In a successful attempt, the Br-C bond is broken, thereby changing the current through the junction, and a sudden decrease in the tunneling current is measured, as shown in Figure S3b . In some cases, as the one shown in Figure S3c , the Br atom is still visible in the subsequent image (as indicated by the arrow), but it changed its position with respect to the molecule and can be removed separately by means of lateral manipulation. 
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Lateral manipulation of polyfluorene chains
The most important properties of the DBTF chains, which enables to pick up one of their ends and pull them off the surface, are their flexibility and their weak interaction with the substrate. This becomes apparent in lateral manipulation attempts, as the one shown in Figure S4: during the (constant-current) manipulation, the STM tip follows the given pathway and pulls the chain at its outermost end. While lateral manipulation is usually difficult for large molecules, due to their strong interaction with the substrate and thus high diffusion barrier, the opposite is observed for the DBTF chains. Despite its considerable length of more than 20 nm the entire chain follows the tip, as visible in the image taken after the manipulation. As can be seen, the chain curvature often changes during this manipulation, which proves the high flexibility and hence rope-like behavior of the DBTF oligomers. Furthermore, such an experiment proves the strong covalent bonds between the molecular fluorene building blocks as separation between the units would occur for weaker interactions. 
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Conformation of the chains
The distribution of the lobes, assigned to the di-methyl groups by comparison with calculations, is not straight and can adopt different arrangements. To illustrate this observation, individual units and therefore triples of lobes are singled out for comparison (although it is somewhat generic to focus the attention on fluorene units that possess no individual quality within the formed oligomers). One encounters roughly two differently shaped triples of fluorene, which for their form were dubbed 'linear' and 'zigzag'. For instance, the chain in Fig.1E starts with two triples of lobes that display a linear shape and proceeds in a zigzag-like fashion. The two different conformations of these triples can be explained with the way the fluorenes adsorb to the surface. While in the gas phase the DBTF molecules in principle are allowed to rotate around their σ-bonds, this rotation is inhibited when adsorbed on the surface. The flat adsorption of the molecular board, due to the interaction of the aromatic π system with the substrate, leaves the fluorene subunit with two possible orientations with regard to the rest of the chain, pointing either to the left or to the right. These orientations result in three different conformations for a fluorene triple: (i) the outer ones pointing in one direction, while the middle one points in the opposite direction, (ii) two adjacent ones pointing in one, the last one pointing in the opposite direction and (iii) all three methyl lobes pointing in the same direction.
While different conformations are visible with a clean metallic tip (Fig.1E) , the submolecular resolution available with a functionalized tip allows a detailed analysis. In such images, small lobes appear inside the molecule, with two of them adjacent to one of the bigger lobes, respectively (Fig.S5) . The distance between the lobes within these pairs is (4.3 ± 0.3) Å. Due to the chemical structure of the molecules and since the calculated distance between neighboring phenyl rings is 4.2 Å, these protrusions can be assigned to the phenyl rings. This allows to unambiguously determine the orientation of the individual fluorenes: the left box of Fig.S5a shows the most common case for single DBTF molecules, in which adjacent units point in different directions, while the second case with two adjacent ones pointing in one direction and the last one in the opposite, is shown in the right box of (a). The last and seldomly occurring case, all units pointing in the same direction, is displayed in Fig.S5b .
Knowing that the largest contribution to the lobes in images with normal resolution originates from the di-methyl groups (the gray lobes in the sketches), it follows that the conformation shown at the left of Fig.S5a gives rise to the zigzag appearance, while the conformation to the right in (a) results in the roughly linear shape. (a) 2.5 × 10 nm 2 , (b) 2.5 × 4 nm 2 .
Calculated oscillation periods of the conductance curve G(z)
The electronic contact between one monomer of the chain and the surface is ensured by its π system and not by its methyl leg. Therefore, the G(z) oscillation period is not of the order of the 2.88 Å Au(111) surface lattice constant. In order to prove this, we have compared two differently calculated G(z) pulling curves: one respecting the optimized chain conformation given by the ASED+ code and a pulling procedure where the monomer units are all artificially forced to remain parallel to the Au(111) surface. In this forced conformation, mainly the methyl legs are scanning the surface during the manipulation, since the pulling is associated with a sliding of the chain on the surface. The tunneling current is passing from the molecular wire to the Au(111) surface via the methyl groups, which are small enough to play the role of tips that scan the surface.
The two G(z) curves presented in Fig.S6 are comparing these cases of a wire that is forced parallel to the surface (red) with a fully optimized ASED+ curve (blue; see Fig.3C ). In both calculations, the chain is attached to the tip and thus bent upwards from the surface. The difference is the orientation of the monomers, which are either all parallel or twisted. In the first case, the G(z) oscillations have a periodicity of 2.88 A, corresponding to the surface lattice ( Fig.S6 ). Due to this parallel conformation of the phenyl rings, the conductance is less at the beginning of the G(z) curve, because the tunneling current is passing mainly through Supporting Online Material L. Lafferentz et al.
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the methyl leg under the tip apex. On the other hand, it increases for large z values, because there is no twist angle between the π systems of the different monomer units of the chain that would attenuate the electronic overlap between neighbouring units. Therefore, the inverse decay length of the chain is smaller in a planar conformation. Fig.3 ).
